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emerging diseases
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The increase in both the number of
events and diversity of emerging infec-
tious diseases is threatening public and
animal health." Over the last decade
alone, the global community has expe-
rienced the repeated burden of emerging
diseases, from pandemic influenza to
Ebola and Zika virus epidemics. Other
pathogens, notably influenza A (H7N9),
Middle East respiratory syndrome
coronavirus and Nipah virus, have
demonstrated their capacity to become
global threats. In parallel, the increasing
incidence of multidrug-resistant patho-
gens has become a pressing global health
threat that challenges both the human
and animal health sectors. The prospect
of a post-antibiotic era prompted a
high-level consultation on antimicrobial
resistance at the 2016 United Nations
General Assembly. It was only the fourth
such occasion Member States convened
and issued a declaration associated with
a developing health crisis.?

Infectious disease emergence and
multidrug-resistant pathogens are
among this century’s defining global
health challenges. The magnitude of
their present and potential impact is
sobering. In addition to the disease
burden and social impact on families
and communities, economic losses due
to epidemics and pandemics are often
more significant than the direct immedi-
ate and longer-term medical expenses.
The World Bank estimates the global
cost of the 2003 severe acute respiratory
syndrome pandemic at 30 billion United
States dollars (US$).° The 2013-2016 Eb-
ola virus disease outbreak was associated
with US$ 2.2 billion in lost economic
growth for Guinea, Liberia and Sierra
Leone alone.” Total costs attributable to
both income loss and premature mortal-
ity from a moderately severe influenza
pandemic are projected at US$ 570 bil-
lion annually, which is within the range

of the annual cost associated with global
climate change.” Without intervention,
the cumulative economic impact of
antimicrobial resistance through 2050
is anticipated to exceed US$ 100 tril-
lion, two-thirds of which would be in
low- and middle-income countries,
substantially more than current annual
global economic output.®
Increasingly, the evidence base
suggests that the accelerated rate at
which infectious diseases of pandemic
potential and antimicrobial resistance
are emerging is strongly correlated
with anthropogenic change on the
planet.” Rapid population growth
and demographic shifts, coupled with
soaring demand for animal-sourced
nutrition, changes in food-production
systems, global travel and trade, and an
increasing remodelling of our natural
landscapes, are opening new pathways
to emerging and re-emerging diseases.
The World Bank and health and
development institutions have made
the case for investing in proactive, pre-
ventive measures that directly address
these drivers, and for enhancing capaci-
ties that can contribute to averting the
worst of their consequences. A yearly
investment of US$ 1.9-3.4 billion to
strengthen animal and human health
systems would yield an estimated global
public benefit of over US$ 30 billion
annually, because it would avoid the
economic damages associated with
pandemics.” High return on invest-
ment is expected even if only some
pandemics are prevented. Strengthened
multidisciplinary national capacities
would bring additional benefits by
improving prevention and control of
endemic disease in human and animal
populations. This improvement would
initiate a cascade effect that would be
expected to include lower rates of in-
fectious disease-associated morbidity,

reduced antimicrobial demand and
ultimately, a scaling back of pressures
fostering drug resistance.

Yet, despite the pattern of costly
responses and a compelling investment
case for prevention, global postures
remain primarily response-driven
and reactive to a dynamic and volatile
emerging disease landscape. New epi-
demics are often met with an emergency
response, after-action reviews and a
promise to rethink prevention. So what
can we learn from the failure to imple-
ment prevention and preparedness plans
built on the premise that such events are
avoidable?

Both cost-benefit and return on
investment analyses have long been used
for prioritizing public health resources,
however, the use of these analyses in
the complex human-animal-ecosystem
health context is at an early stage. Where
the analyses have been performed,
results have not always gained support
from budget decision-makers, limiting
their translation into policies. In part,
this resistance can be attributed to the
dual constraints of competing priorities
for human and veterinary health systems
funding, and to the difficulty in mobiliz-
ing sufficient resources to fund infra-
structure and risk mitigation efforts.
Furthermore, there is limited investment
in evidence-based animal reservoir
surveillance and research of wildlife and
environmental factors associated with
emergence of infectious diseases. This
limitation has frequently resulted in a
general lack of awareness among policy-
makers of upstream prevention oppor-
tunities, indirectly adding to resistance
in adjusting priorities. Considering the
broad array of factors contributing to the
emergence of infectious disease, bridg-
ing inequitable distribution of costs and
benefits across sectors and stakeholders
also remains an obstacle.
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A strategy for addressing these
challenges is needed. We present here
five interrelated pillars that constitute
a framework to institutionalize invest-
ment-driven approaches to emerging
infectious disease risk mitigation and
to catalyse the transition to actionable
prevention efforts.

First, we must further strengthen
the evidence base demonstrating under
what conditions investments in proac-
tive and preventive disease mitigation
approaches are fiscally prudent. The
custodians of public health resources
will demand conclusive evidence that
redirecting finances into pre-empting
future emergence events will, in fact,
produce attractive returns on invest-
ment. This evidence must capture and
quantify the cost of inaction. It will be
important to account for previously
hidden losses, reduced trade revenue,
financial market shocks, social order
disruption, premature mortality, in-
creased all-cause morbidity and lost
wages, stemming from epidemics and
pandemics driven by business-as-usual
practices, to ensure decisions are made
on an equitable-comparison basis.*
Even in the pre-epidemic stage, as with
animal-origin influenzas, livestock
depopulation, lost productivity and
follow-on effects impacting agricultural
livelihoods and food security can pose a
substantial economic burden.

Second, recognizing that a robust
evidence base is necessary but not suf-
ficient, economically informed, tested
and validated innovations should be
scaled. Land-use planning, for example,
should account for the economic impact
of disease emergence from a disrupted
landscape. Only then will the disease-
regulatory role of ecosystems be fairly
valued and incorporated into payment
for environmental services frameworks,
similar to carbon sequestration and wa-
tershed conservation valuations.’

The challenge of transcending ineq-
uitable cost and benefit distribution is
partially rooted in the failure to employ
such economic analyses in directing
policy and planning. Revenue that ac-
crues to one sector, natural resource
extractive industries, for example, is
frequently offset by an economic burden
in other sectors, including trade and

commerce, health systems, communities
and individuals. Solutions that employ a
whole-of-society approach in equitably
managing the risk and distributing ben-
efits may provide a road map to address
these inequities.

Third, a set of structures that in-
centivize investments in risk mitigation
should be promoted. Global, regional
and national level financing platforms,
should, as a precondition of funding,
require a re-balance towards a targeted
strengthening of health systems. This re-
balance should focus on surveillance, a
multidisciplinary health workforce and
health information systems essential
for early detection and rapid outbreak
response. More recently, the incorpora-
tion of disease emergence risk profiles
into macro-economic analyses and bond
ratings has been suggested as a potential
tool offering a favourable investment
environment in exchange for achieve-
ments in risk mitigation."

Risk avoidance and risk transfer-
ence models, including newly developed
pandemic insurance structures powered
by catastrophe modelling, can play a
meaningful role in tilting the balance
towards risk mitigation by discounting
premiums for maintaining benchmark
prevention capacities.'" Such bench-
mark capacities, could, for example,
be dependent on achieving enhanced
immunization coverage for vaccine-
preventable diseases in humans and
domestic animals, which would help
reduce the overuse and inappropriate
use of antimicrobials.

Fourth, funds for this transition
must be mobilized. Official develop-
ment assistance for health that targets
strengthened prevention and control of
cross-border infectious disease remains
short of the levels required to be fully
functional."” Additional resources will
need to be secured. Rethinking policy
and regulatory options may yield solu-
tions that generate additional revenue
and incentivize risk mitigation, while
penalizing business-as-usual practices
that result in negative health outcomes.
Options may include policies aimed at
influencing industry practices, such as
tax structures and emerging disease
avoidance credits. The private sector has
an important role here, and increasingly,
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investor-led coalitions are demanding
risk mitigation practices as a precondi-
tion for investment."’

Finally, it is imperative that we
collectively commit to treating emerg-
ing infectious disease prevention as a
global public good given the inherently
transboundary nature of infectious dis-
eases and the non-rival, non-excludable
benefits of their avoidance. Sustained,
high-level advocacy, including through
such channels as the Global Health
Security Agenda," the Group of 7 and
G20, are essential if we are to secure
commitments to sound, well consid-
ered investments in our collective
future prosperity. In parallel, economic
analysis and incentives must also be
delivered at country level, through
national One Health platforms, for ex-
ample, to make national health security
plans actionable by multiple actors,
including ministries of finance that
can work across sectors and optimize
budget allocations to improve preven-
tive capacities.

Embedding this five-pillar ap-
proach into multidisciplinary One
Health platforms presents an opportuni-
ty to apply the framework where the re-
quired constituencies and partnerships
are present. A locally contextualized ap-
proach will yield insight into the validity
of catalysing investments in prevention
at the primary level of vested authority:
national and subnational levels.

Economic principles should serve
as the foundation for prioritizing pre-
ventive approaches. Ultimately, such ap-
proaches, built upon an evidence-based
investment case, could shift the existing
paradigm away from infectious disease
emergence as inevitability, and towards
avoidance. The transition to disease
preventive practices will also deliver
benefits extending across the sustainable
development goals of the 2030 agenda
for sustainable development,"” from
ending poverty and hunger to advanc-
ing environmental sustainability and
economic growth. l

Competing interests: None declared.

139



Perspectives
Emerging disease economics

Daniel L Schar et al.

References

1.

140

Jones KE, Patel NG, Levy MA, Storeygard A, Balk D, Gittleman JL, et al. Global
trends in emerging infectious diseases. Nature. 2008 Feb 21;451(7181):990—
3. doi: http://dx.doi.org/10.1038/nature06536 PMID: 18288193

Draft political declaration of the high-level meeting of the General
Assembly on antimicrobial resistance. New York: United Nations; 2016.
Available at: www.un.org/pga/71/wp-content/uploads/sites/40/2016/09/
DGACM_GAEAD_ESCAB-AMR-Draft-Political-Declaration-1616108E.pdf
[cited 19 Oct 2017].

People, pathogens and our planet: the economics of one health. Washington
DC: The World Bank Group; 2012. Available at: http://documents.worldbank.
org/curated/en/612341468147856529/People-pathogens-and-our-planet-
the-economics-of-one-health [cited 19 Oct 2017].

World Bank Group Ebola response fact sheet. Washington DC: The World
Bank Group; 2016. Available at: http://www.worldbank.org/en/topic/
health/brief/world-bank-group-ebola-fact-sheet [cited 19 Oct 2017].

Fan VY, Jamison DT, Summers LH. The inclusive cost of pandemic influenza
risk. Cambridge: The National Bureau of Economic Research; 2016. doi:
http://dx.doi.org/10.3386/w22137

Antimicrobial resistance: tackling a crisis for the health and wealth of
nations. London: Review on Anti-Microbial Resistance; 2014. Available at:
https://amr-review.org/Publications.html [cited 19 Oct 2017].

Patz JA, Daszak P, Tabor GM, Aguirre AA, Pearl M, Epstein J, et al,; Working
Group on Land Use Change and Disease Emergence. Unhealthy landscapes:
policy recommendations on land use change and infectious disease
emergence. Environ Health Perspect. 2004 Jul;112(10):1092-8. doi: http://
dx.doi.org/10.1289/ehp.6877 PMID: 15238283

Machalaba C, Smith KM, Awada L, Berry K, Berthe F, Bouley TA, et al. One
Health Economics to confront disease threats. Trans R Soc Trop Med Hyag.
2017 Jun 1;111(6):235-7. doi: http://dx.doi.org/10.1093/trstmh/trx039
PMID: 29044367

Infectious disease emergence and economics of altered landscapes.
Bangkok: U.S. Agency for International Development, Asia regional; 2017.
Available at: https://www.usaid.gov/asia-regional/documents/infectious-
disease-emergence-and-economics-altered-landscapes [cited 19 Oct 2017].
From panic and neglect to investing in health security: financing pandemic
preparedness at a national level. Washington DC: The World Bank Group; 2017.

. Karesh WB, Cook RA. The human animal link. Foreign Aff. 2005;84(4):38-50.

doi: http://dx.doi.org/10.2307/20034419

Schéferhoff M, Fewer S, Kraus J, Richter E, Summers LH, Sundewall J, et

al. How much donor financing for health is channelled to global versus
country-specific aid functions? Lancet. 2015 Dec 12;386(10011):2436—-41.
doi: http://dx.doi.org/10.1016/50140-6736(15)61161-8 PMID: 26178405
$1Trillion investor coalition demands corporate action on systemic overuse
of antibiotics. London: Farm Animal Investment Risk and Return; 2016.
Available at: http://wwwfairr.org/wp-content/uploads/Investor-coalition-
demands-corporate-action-on-systemic-overuse-of-antibiotics-FAIRR.pdf
[cited 19 Oct 2017].

Global health security agenda [Internet]. Global health security agenda;
2017. Available at: https://www.ghsagenda.org [cited 2017 Oct 11].
Resolution A/RES/70/1. Transforming our world: the 2030 agenda

for sustainable development. In: Seventieth United Nations General
Assembly, New York, 25 September 2015. New York: United Nations; 2015.
Available from: http://www.un.org/ga/search/view_doc.asp?symbol=A/
RES/70/1&Lang=E [cited 2017 Oct 13].

Bull World Health Organ 2018;96:138-140| doi: http://dx.doi.org/10.2471/BLT.17.199547


http://dx.doi.org/10.1038/nature06536
http://www.ncbi.nlm.nih.gov/pubmed/18288193
http://www.un.org/pga/71/wp-content/uploads/sites/40/2016/09/DGACM_GAEAD_ESCAB-AMR-Draft-Political-Declaration-1616108E.pdf
http://www.un.org/pga/71/wp-content/uploads/sites/40/2016/09/DGACM_GAEAD_ESCAB-AMR-Draft-Political-Declaration-1616108E.pdf
http://documents.worldbank.org/curated/en/612341468147856529/People-pathogens-and-our-planet-the-economics-of-one-health
http://documents.worldbank.org/curated/en/612341468147856529/People-pathogens-and-our-planet-the-economics-of-one-health
http://documents.worldbank.org/curated/en/612341468147856529/People-pathogens-and-our-planet-the-economics-of-one-health
http://www.worldbank.org/en/topic/health/brief/world-bank-group-ebola-fact-sheet
http://www.worldbank.org/en/topic/health/brief/world-bank-group-ebola-fact-sheet
http://dx.doi.org/10.3386/w22137
http://dx.doi.org/10.1289/ehp.6877
http://dx.doi.org/10.1289/ehp.6877
http://www.ncbi.nlm.nih.gov/pubmed/15238283
http://dx.doi.org/10.1093/trstmh/trx039
http://www.ncbi.nlm.nih.gov/pubmed/29044367
https://www.usaid.gov/asia-regional/documents/infectious-disease-emergence-and-economics-altered-landscapes
https://www.usaid.gov/asia-regional/documents/infectious-disease-emergence-and-economics-altered-landscapes
http://dx.doi.org/10.2307/20034419
http://dx.doi.org/10.1016/S0140-6736(15)61161-8
http://www.ncbi.nlm.nih.gov/pubmed/26178405
http://www.fairr.org/wp-content/uploads/Investor-coalition-demands-corporate-action-on-systemic-overuse-of-antibiotics-FAIRR.pdf
http://www.fairr.org/wp-content/uploads/Investor-coalition-demands-corporate-action-on-systemic-overuse-of-antibiotics-FAIRR.pdf

